The Impact of Changes in Exchange Rate on Prices: A Case Study of Pakistan
REHANA SIDDIQUI and NAEEM AKHTAR Rapid changes in prices are of concern in almost all countries since the 1970s. However, the issue is of serious concern in developing countries where imported inflation is seen to be driving domestic inflation resulting in limited effectiveness of domestic policies to control inflation. Like most developing countries, in Pakistan also, the domestic price level started rising from the mid-1970s. The exchange rate started depreciating continuously from the early 1980s.
1 Continuous devaluation of currency and inflation in the 1980s seems to suggest a correlation between the two variables.
The empirical studies, like Rana and Dowling (1983) suggest that foreign inflation was the most significant factor in explaining changes in the domestic price level in nine Asian less developed countries during 1973-79. This suggests that, while, these countries could do little to control inflation, the policies of other countries, particularly their major trading partners, had a significant impact on their domestic prices. A simultaneous relationship between the inflation rate and the exchange rate changes is viewed by certain researchers to exist. [Cooper (1971) and Krugman and Taylor (1978) .]
In most of the developing countries flexibility of exchange rate is favoured on the ground that it depoliticises the problem of devaluation and creates less disruption in the economy. In the empirical literature, the exchange rate regimes are also linked to domestic prices, trade patterns and current account balance. However, "…exchange rate depreciation for a less developed country would be ineffective as an adjustment mechanism to the extent that domestic inflation persists…" [Meier (1984) ]. Another adverse impact may be that real exchange rate may remain stable but in some instances lead to anti-export bias. Table 1 reports percentage change in exchange rates and the price level during 1972-98. The table shows that the nominal devaluation in Pakistan was on average 8.85 percent per annum where as the real devaluation was negligible. Similarly domestic inflation seems to be higher than foreign inflation. In order to examine the effect of imported inflation on domestic price changes, it is important to estimate an appropriate model of price determination. Cost-push and demand-pull factors are blamed for rise in price levels. Expectation formation also plays an important role. In this study, first we examine the causality between domestic price level and exchange rate.
2 In the second step we analyse the impact of changes in monetary and real variables on the domestic price level. The order of the study is as follows: The model is discussed in Section 2 and the methodology briefly in Section 3. The empirical results are discussed in Section 4 and conclusions are given in the final section.
MODEL
In this section we start with the simple model formulating real exchange rate as a stationary cointegrating vector. Then we extend the analysis to include output, money supply and interest rates in the home country and in the foreign country to see the responsiveness of domestic prices to real and monetary changes in the domestic and foreign country.
(a) Exchange Rate Pass-through Equation
We start with the following exchange rate pass-through equation:
where P d is domestic prices, E is exchange rate and P f is foreign price level. Assuming no instantaneous adjustment we can write:
where e1 is the random error term and 'i' is lag length. In Equation (2) some variables are non-stationary but assuming that these variables become stationary after taking the first difference, we can write:
and
Since the United States is a major trading partner of Pakistan, we will concentrate only on the exchange rate between Pakistani rupee and US $.
The term in the brackets represents the error-correction term and e2 is the random error term. In most cases the coefficients a6 to a8 are considered to be giving the short-term effect where as the a9 gives the long term impact.
(b) Money Supply, Interest Rates and Output
The expected changes in the price level are closely linked with changes in the money supply and rates of interest. According to Krugman and Obstfeld (1991) , in the short run, the linkage between a country's money market and foreign exchange market rests on the assumption that price levels and exchange rate expectations are given. Thus, it is important to know how monetary and real factors affect the price level.
Given a fixed price level and output in the long run, the equilibrium in the money market is given by:
where M is money, P is price level, r is interest rate, Y is real output, s is subscript for supply and d subscript denotes the domestic value of a variable, implying that if there are no changes in r and Y, the changes in the money supply will result in changes in price level in the same proportion. Using this relationship we can write:
The real exchange rate (RER) is defined as:
where E is nominal exchange rate, P f is foreign price level and P d is domestic price level. We can write it as:
Assuming PPP, no transport cost, competitive market structure and no difference in the commodity bundles, we can write:
The price level is affected by RER, the ratio of money supply in the foreign and domestic economy (M d /M f ), the difference in the domestic and foreign rate of interest (r d -r f ), the ratio of foreign to domestic demand (Y f /Y d ), and the difference in expected inflation in the two countries (Π d (e) -Π f (e)). The expected direction of the coefficients is as follows:
The changes in RER are expected to be correlated with the domestic price level. If the changes in money supply are expected to have a proportionate effect on the price level then the differential in inflation rate will be partially a result of differences in money supply in the domestic and foreign economy. Assuming no change in the real sector of the economy, if the change in money supply in US is bigger than the change in money supply in Pakistan, then the change in P f will be bigger than change in P d and the exchange rate will depreciate and the impact on P d will be strengthened. The expected inflation in the two markets will also affect the price level. The higher the difference in the expected inflation the higher the increase in domestic prices as the rupee will depreciate. Similarly, the interest rate differentials between the two countries may affect the domestic price level also.
METHODOLOGY 4
For the estimation as a first step we test for the normality of the data series. Then unit root test is applied to determine the order of the stationarity. The cointegration test is applied to determine the order of integration and the causality between the domestic price level and exchange rates. The Error Correction Model is applied to estimate the relationship between the variables. A first order autoregressive model is applied to estimate the second part of the model.
EMPIRICAL FINDINGS (a) Data
For the empirical investigation the main data sources are International Financial Statistics (1998 ), Pakistan Economic Survey (1998 , and Fifty Years of Pakistan's Statistics. The time period for the analysis is from 1972-98. For the domestic prices we are using consumer price index (CPI), for the Pf we are using wholesale price index (WPI) in US to compute the real exchange rate and CPI for US to compute foreign inflation. The output in the two countries is the Gross Domestic Product (GDP) in Pakistan and US at constant prices of 1980. For the money supply M2 definition is applied. The rate of interest includes the government bond yield rate in Pakistan and US. We are assuming PPP to develop comparable data series for the two countries.
(b) Results
After testing for normality of data, we have applied the unit root test. The results of the unit root test are reported in level forms. However, the tests on first difference reject the null hypothesis of nonstationarity. All the test statistics are greater than the critical value. These results show that all variables are integrated of the same order, i.e., one.
After determining the stationarity of the error term, we can test for the order of integration. The results reported in Table 3 show that variables are not cointegrated. The results show that P d and GDP are cointegrated with REER (real effective exchange rate). However, these tests do not support the hypothesis of cointegration of P d and GDP with E. This seems to support the hypothesis that the devaluation may not be an important reason for the domestic inflation and other variables are also important. This supports the view that inflation in Pakistan may not be totally imported.
After establishing the cointegration of variables, we detect the causality by applying the Error Correction Model. The results reported in Table 4 show that there is no evidence of short run uni-directional or bi-directional causality between domestic price level and the real effective exchange rate. However, there is some evidence of short run causality between domestic prices and real exchange rate. Furthermore, we find some evidence of causality from output to exchange rate. These results show that the relationship between changes in exchange rate changes Table 3 Cointegration Test and domestic prices exist only in the short run. In the long run the real exchange rate remains stable. The solution to pass-through equation also shows that the impact of P f on E and on P d is negligible. Thus, the argument of imported inflation, in the present form, may not hold for Pakistan for the period 1972-98. However, in order to examine the impact of changes in other monetary and real sector variables on domestic inflation, we have estimated a simple model (e.g., Equation (6)) including the monetary and real variables in the two countries (Pakistan and US). The results are reported in Table 5 . We can see from these results that changes in monetary balances affect inflation in Pakistan. If domestic monetary expansion is bigger than foreign monetary expansion then domestic prices will rise. Furthermore, as expected, the results also show that rise in output lowers the domestic prices. We can also see that the rate of interest and expected inflation have no impact on prices. These results do not support the hypothesis of imported inflation in case of Pakistan but changes in monetary and real variables do affect prices. Thus, in order to control sharp fluctuations in prices implementation of domestic policies to regulate money supply and enhance economic activity will be more effective. 
CONCLUSIONS
The main objective in this study is to examine the impact of changes in foreign prices and changes in monetary and real variables on domestic prices. In this study we do not find any significant uni-directional or bi-directional causal relationship between changes in exchange rate and domestic prices. However, we find that money supply and the level of activity affect the domestic prices. This suggests that the argument of imported inflation may not be valid in case of Pakistan but the control on domestic money supply and efforts to promote domestic economic activity may be the major determinants of domestic prices. However, in order to accept or refute this argument, we need to disaggregate changes in energy prices and the price of imported capital.
Furthermore, these results are for one foreign currency, i.e., Rupee Vs. US dollar. The exchange rate variation with respect to other major currencies will also be examined in a later study.
